In vitro- and in vivo-targeted tumor lysis by an MMP2 cleavable melittin-LAP fusion protein.
Chemotherapy is one of the main treatment options for cancer, but the effectiveness of chemotherapeutic drugs is severely limited due to their systemic toxicity. Therefore, the need for a more targeted approach in tumor treatment is obvious. A tumor-activated agent would decrease systemic toxicity as well as increase the efficacy of the treatment. It has previously been shown that the latency of pro-TGF-beta is conferred by dimerization of two latency-associated peptides (LAP) that form a protective shield, which is cleaved off upon activation by matrix metalloproteinases (MMPs). It has also been shown that the fusion of this LAP peptide with other cytokines can confer their latency. In the present study, a recombinant adenovirus with a fusion gene encoding a tumor-activated pro-cytolytic peptide was made in which the LAP domain of TGF-beta was fused with melittin, a potent cytolytic toxin, with an MMP2 cleavage site in between the two. In vitro studies show that the melittin-MMP2-LAP recombinant adenovirus can be activated by MMP2 which leads to the release of free melittin to lyse the target cells. In vivo studies show approximately a 70% decrease in B16 tumor volume in melittin-MMP2-LAP recombinant adenovirus-treated mice as compared to control mice. No significant systemic toxicity was observed in the treated mice.